A neurospheroid network-stamping method for neural transplantation to the brain.
Neural transplantation therapy using neural stem cells has received as potential treatments for neurodegenerative diseases. Indeed, this therapy is thought to be effective for replacement of degenerating neurons in restricted anatomical region. However, because injected neural stem cells integrate randomly into the host neural network, another approach is needed to establish a neural pathway between selective areas of the brain or treat widespread degeneration across multiple brain regions. One of the promising approaches might be a therapy using pre-made neural network in vitro by the tissue engineering technique. In this study, we engineered a three-dimensional (3D) tissue with a neuronal network that can be easily manipulated and transplanted onto the host brain tissue in vivo. A polydimethylsiloxane microchamber array facilitated the formation of multiple neurospheroids, which in turn interconnected via neuronal processes to form a centimeter-sized neurospheroid network (NSN). The NSN was transferable onto the cortical surface of the brain without damage of the neuronal network. After transfer onto the cortical tissue, the NSN showed neural activity for more than 8 days. Moreover, neurons of the transplanted NSN extended their axons into the host cortical tissue and established synaptic connections with host neurons. Our findings suggest that this method could lay the foundation for treating severe degenerative brain disease.